When we come to consider the socalled "circumscribed" cases, we enter upon debatable ground. It is impossible to conceive that any active suppurative process beginning, for example, at a break in the labyrinth wall in the neighborhood of the horizontal canal and really invading the endolymphatic spaces, should remain circumscribed. On the other hand, in such cases, that is those of fistula in the horizontal canal, it is a matter of common clinical observation that these patients present spontaneously at intervals, symptoms which undoubtedly are referable to the vestibular apparatus and which at first glance would bring them under the "manifest" type. But on examination we find them to possess hearing, and the vestibular function is not only maintained, but is abnormally sensitive to experimental stimulation. On the subsidence of the attack, these 'patients present clinically the appearance and tests of the ordinary chronic middle ear suppuration.
In another class of cases also, the subjects of chronic suppurative otitis media, but without a fistula, similar vestibular attacks occur. This similarity is very striking. In both varieties there is undoubtedly at the time of such attacks a disturbance of pressure within the labyrinth. This may be vascular in character, amounting perhaps to serous effusion, and due to local changes outside of the labyrinth. On restoration of normal pressure conditiol)s the status of the patient is exactly as it was before the attack. Both of these types have one feature in common. They are both the subjects of chronic middle ear suppuration, often of long duration, and are both very lia;ble to have bony changes in the antrum, mastoid cells and aditus ad antrum. They differ only in that in the fistula case, such bony destruction can be demonstrated; while in the other, such a condition is not capable of clinical proof.
The writer, in accordance with the views. briefly mentioned, ventures to suggest that we would be advancing the cause of more exact classification if in the meantime we entirely omitted the use of the term "circumscribed" labyrinthitis, and if in its place we described these cases as peri-or paralabyrinthitis with or without fistula.
It will be observed that the further qualifying terms "serous" and "suppurating," as applied to labyrinthitis, have so far not been mentioned. In the very earliest stages these forms can-not be differentiated. Indeed, the serous variety is very likely the first stage of the purulent. The general statement may be made that the case which progresses rapidly to destruction of both hearing and vestibular functions is a purulent case, whilst that which runs a less acute course and terminates in resolution with more or less restoration of function has been of the serous type. In other words, the diagnosis is made on the results and not on the evidence.
This brief allusion to classification will lead us to consider the symptomatology of the following types: (1) Acute diffuse labyrinthitis, (2) chronic diffuse labyrinthitis, (3) perior paralabyrinthitis with fistula, and (4) peri-or paralabyrinthitis without demonstrable fistula.
(1) Acute diffuse labyrinthitis. Acute diffuse labyrinthitis occurs in the course of acute or chronic otitis media. In the former case infection is most likely metastatic, with a resulting empyema of the labyrinth. In the latter case the labyrinth is most commonly exposed to infection by extension of bony caries. In both cases the course is similar. The onset is sudden and the urgent symptoms are referable to the vestibular apparatus, namely, vertigo with nausea and vomiting, disturbances of equilibrium and spontaneous nystagmus. The vertigo is intense, so that any movement of the patient may detennine a violent attack of vomiting, and the disturbance of equilibrium is such that he is unable to walk. The nystagmus is most commonly rotatory in type, is to the affected side, and is to be observed in all positions of the eyes, most markedly, however, an abduction in the direction of the quick component.
Should the patient be made to stand erect, it can be observed that he will tend to fall in a direction opposite to that of the quick component of the nystagmus, and that the direction of falling can be changed by changing the position of the head.
It is obvious, however, that the patient is in no condition to be removed from bed, and the writer wishes to reiterate and emphasize the statement he made in a paper read before the American Otological Society in 1912, namely, that the spontaneous evidence in these acute cases is so informing and convincing that we are in no need of experimental testimony in addition. Accordingly, such patients need never be subjected to caloric and rotation tests. In plain English, during the acute attack, so long as the spontaneous nystagmus is to the diseased side, the vestibular apparatus on that side is functionating and no further information can be gained by subjecting this sick patient either to the caloric or rotation tests.
Should nystagmus fo the bad side cease and nystagmus to the good side begin, this in itself is presumptive evidence of the destruction of the diseased end organ, especially when associated with loss of hearing. Caloric tests can now be made without much added discomfort to the patient, but will give no further information of real value.
The symptoms so far have only referred to the vestibular apparatus, and on this evidence alone the case could not be called a "diffuse" one. The functional examination of the hearing is of absolute importance. In the earliest stages the result of the hearing test is determined by the middle ear condition. The patient is deaf for the low notes, hears the high notes, has increased bone conduction, Rinne is negative, and the Weber is referred to the bad ear. With destruction of the end organ of the cochlear branch total deafness ensues. This must be determined when the hearing ear has been carefully excluded by means of a suitable noise apparatus. The hearing tests should be repeated at short intervals, because it is only when we discover total loss of hearing in conjunction with a complete lack of vestibular function, that we are able to make the diagnosis of a "diffuse" labyrinthitis.
With the destruction of the end organ of the vestibular nerve, nystagmus to the sound side is to be observed and is to be explained by imbalance of centers by the sudden cessation of impulses from one peripheral organ.
This nystagmus is also accompanied by vertigo and disturbances of equilibrium, following the rule as described for the primary nystagmus. Should no complication arise, these secondary symptoms gradually subside, and in a longer or shorter period, when balance of centers has been reestablished, are not to be observed at all. This is the course, in general, of acute diffuse suppurative labyrinthitis. Should the process have been· serous in character without destruction of end organs, complete loss of hearing does not result at any stage, nor do the secondary vestibular phenomena attributable to the center on the good side arise. With the subsidence of the inflammatory process, hearing returns more or less to its previous condition and the vestibular appaartus is gradually restored. In process of restoration nystagmus is irregular to either the good or the bad side.
A variety of labyrinthitis has been described under the name of "acute diffuse secondary labyrinthitis," and has at least in some instances been attributed to trauma arising. from the performance of the radical mastoid operation. It has been the experience of the writer, and of those of his colleagues with whom he has discussed it, to meet few if any of these cases, and as the course of this variety does not differ in any way from one or other of the forms already described, it does not seem needful to complicate the classification by its addition.
It seems proper at this point to repeat that the serous and purulent variations cannot be differentiated at the outset by any means known to the writer. The rapid progress and early destruction of the end organs on the affected side undoubtedly point to the purulent type. Lack of these would seem to indicate the serous type.
Following acute diffuse suppurative labyrinthitis there is, it is hardly necessary to note, no restoration of either cochlear or vestibular function. The case gradually passes into the second group to be described, namely:
(2) Chronic diffuse labyrinthitis. These are all cases of chronic purulent otitis media, either active or residual, and must presumably at some time have passed through the acute stage described above. It is quite likely, however, that no such history may be obtained from the patient, and th\s need be no source of surprise, if we reflect that many of these chronic diffuse labyrinths are the result of a panotitis occurring in early childhood in the course of an attack of scarlet fever, measles or diphtheria... This condition is usually discovered in the routine examination of chronic purulent otitis media cases, and the diagnosis is as a rule without difficulty. Hearing is entirely absent on the affected side, and the vestibular apparatus is not irritable on irrigation of the ear with cold or hot water. The patient does not suffer from vertigo, there is no spontaneous nystagmus, nor is there any disturbance of equilibrium.
When compensation has been fully established, the afternystagmus on rotation may be equal in both directions. But while rotation nystagmus can practically always be obtained both to right and left, it is a matter of observation, especially in recent cases, that the after-nystagmus to the diseased side may be cons~derably. sho~ter than to the sound side.
This brings us to the third class of cases, namely:
(3) Paralabyrinthitis with fistula. These for the most part also occur in the course of chronic suppurative otitis media, especially in the experience of the writer, when the suppurative process is complicated by the presence of socalled cholesteatoma.
Erosion by caries of some part of the labyrinthine capsule takes place. This is a slow procedure, and permits of the walling off, by adhesions at the point of exposure, of the perilymphatic space. It might be described as a limited endosteitis.
The commonest location of erosion is in the horizontal canal as it lies in the aditus. In this locality the carious process may also involve the fallopian aqueduct with an added facial paralysis. This combination of positive fistula symptom accompanied by facial paralysis almost certainly locates the fistula in the horizontal canal. Indeed, with a dead labyrinth in which no fistula symptom could naturally be obtained, the writer has been able to deduce, and later prove on operation, the presence of a fistula in the horizontal canal by the onset of facial paralysis.
. The next most common seat of erosion is in the neighborhood of the oval window, and the least frequent in the promontory. It is impossible, however, to determine exactly the site of the fistula in many cases before operation. The patient who is the subject of a labyrinthine fistula suffers at intervals from symptoms due to irritation of his exposed vestibular apparatus. As already stated, it is the opinion of the writer that these are by no means the expression of a true labyrinthitis, but are rather determined by alterations in intralabyrinthine pressure due to conditions outside the labyrinth.
These symptoms vary only in intensity and frequency from those which mark the onSet of any diffuse inflammation of the labyrinth, and consist of vertigo, disturbances of equilibrium and spontaneous nystagmus. It is when we come to make our cochlear examination and apply our experimental vestibular tests that the differential diagnosis is made.
The hearing tests show the lesion to be confined to the conducting mechanism.
The compression and aspiration tests prove the presence of a fistula in most cases. It should not be forgotten, however, that even when we are dealing with a fistula-as may be subsequently proved on operation-this test may be negative. The defect in the canal may be so blocked off by granulation or cholesteatomatous material as to prevent any pressure changes occurring during the experiment. Should we on compression obtain some coarse nystagmic movements, a conjugate deviation of the eyes in one direction, with or without head movements, and should we also obtain on aspiration' a conjugate deviation of the eyes in the opposite direction, the diagnosis of labyrinthine fistula may be made. In addition, we are now satisfied that we are dealing with a functionating vestibular apparatus, as it is very evident that were the vestibular end organ destroyed, we should not be able, even with a fistula, to convey any impulses to the vestibular nuclei. In other words, a dead labyrinth with a fistula wi'll not give us a positive test.
After a shorter or longer period, from a few hours to a few days, these symptoms subside, and the case is not to be distinguished, unless experimentally, from the ordinary chronic suppurative middle ear.
The caloric reactions are usually very readily obtained, unless, as previously stated, the labyrinthine capsule is blocked. off by granulation or cholesteatoma. The turning tests confirm the presence of irritability of the vestibular apparatus.
To sum up, in this type we have to deal with a patient suffering from chronic suppurative otitis media, with changes in the bone in the aditus, antrum or the mastoid cells, with a break through some part of the labyrinthine capsule, with a functionating vestibular apparatus, and whose hearing defect is limited to the conducting mechanism.
(4) Paralabyrinthitis without fistula.
